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Trait I: Knowing

1.1.  An interval estimate of a population mean is always defined with a level of confidence (True. False)

1.2. Q: In the setting up of the null hypothesis H0 and the Alternative Hypothesis H1, the following symbols are used.

H0: = and H1: ≠, <, >  (True or False)

1.3. [bookmark: _Hlk48491411]If the confidence level (1- α ) is 0.80, then the level of significance α is 0.20 (True or False)?

1.4. One should reject the null hypothesis H0 when the Test Statistic is greater than the critical value (assuming both entities are positive) (True or False)?


1.5. The null hypothesis is rejected when the P_Value is higher than the level of significance α (True or False)?

1.6. The Degrees of Freedom (df) for the t-distribution is n-1 with n being the sample size (True or False)?

1.7. For a right-tailed hypothesis analysis the P_Value is the area to the right of the Test Statistic Value (True or False)?


1.8. When the alternative hypothesis H1 has a symbol less than (<) we have a left-tailed hypothesis (True or False)?


1.9. It is of interest to build a confidence interval on the population mean µ when σ the population standard deviation σ is not known.  Which one of the 4 answers below includes the set of variables to use to get the job done?:

A. {The sample mean; The Sample Standard Deviation (S); The Sample size,n,; The Level of confidence}

B. {The sample mean ; The Sample Standard Deviation (S); The Sample size,n }

C. {The Population mean; The Sample Standard Deviation (S); The Sample size,n; The Level of confidence}

D. {The Population mean; The Sample size, n; The Level of confidence}

1.10. The TYPE I error α  of a hypothesis analysis test is failing to reject H0 when H0 is true (True or False)?

1.11. When samples of size n (n > 30) are selected from a population, the Central Limit Theorem says:

A. The sampling distribution of sample  means tends to be normal
B. The sampling distribution of sample  means tends to be uniform
C. The sampling distribution of sample  means tends to be binomial 

1.12. When estimating a population parameter by a sample statistics. Which of the following is best scenario?

A. The Sampling Error should be maximal
B. The sampling Error should be minimal
C. The sampling Error is Irrelevant to the estimation process
D. All the above

Trait 2: Using Routine procedures

2.1 Q: It is of interest to determine the population mean µ.  The mean of all the 100 samples means of size 5 selected from the population is: µx̄ = 98.5. The population mean is

Answer:

     A. 98.5;     B. 9.85;          C. 20.00;               D. 100.



2.2 Q: Find the critical values (-Z α/2, Z α/2) pair that corresponds to a 98% (1-α=0.98) confidence level.
Answer:

A: +1.96, -1.96;   B:  -2.17, 2.17;     C: -1.88, +1.88;        D: -2.33, 2.33


2.3. Which one is the positive critical value for a 95% confidence interval?

 A.Zα/2 = 1.96;     B. Zα/2 = 2.58;       C. Zα/2 = 1.65;      D. Zα/2 = 2.33.

2.4. The negative critical value for a two-tailed hypothesis testing on the mean µ at the 5% level of significance for a sample of size n = 20 (Assume σ not known) is:

A.t0.025,19 = -2.09;   B. Z0.025 = -1.96;  B. Z0.05 =- 1.645;  t0.05,19 = - 2.50


2.5 SAT verbal scores are normally distributed with a mean of 430 and a standard deviation of 105: N(430,105)) (based on data from the College Board ATP).

(a) If a single student is randomly selected, find the probability that his/her score is above 580?

A. 0.1956;   B. 0.0766;   C.  0.1217;   D. 0.1151

(b) If a sample of 49 students is selected randomly, find the probability that the mean score of the 49 students is above 580?

A. 0.0145;   B. 01300;   C.  7.7700E-24 (0.0000);  D. 0.1289

(c)These two problems appear to be very similar. Which problem requires the application of the central limit theorem, and in which way does the solution process differ between the two problems?

A.  Problem (a);         B. Problem (b)

2.6.  Round the point estimate to the nearest thousandth

120 people are selected randomly from a certain population and it is found that 90 people in the sample are over 6-feet tall. What is the point estimate of the proportion of people in the population that are over 6-feet tall?

A) 0.75;            B) 0.58;                C) 0.50;                D) 0.43


3. Investigating and problem solving 

[bookmark: _Hlk48492291][bookmark: _Hlk48492189]3.1 Q: A random sample of 50 students has a test score with x̄ = 81.5 and s = 10.2. Construct the 99% confidence interval on the population mean, µ. 
Answer: 
A: (51.8, 92.3);       B: (66.3, 89.1);      C: (78.6, 84.4);          D: (77.63, 85.37)

3.2 Q: Given H0: µ= 27, H1:µ≠27; and P-value= 0.001. Do you reject or fail to reject H0 at the 0.01 level of significance?
Answer:
A: reject H0
B: fail to reject H0
C: not sufficient information to decide
D: This is not a true hypothesis testing procedure


3.3 Q: An airline claims that the no-show rate (proportion) for passengers booked on its flights is less than 10%. Of 380 randomly selected reservations 19 were no-shows. A hypothesis test is to be performed to test the airline’s claim that the no-show rate for passengers booked on its flights is less than 10%. A 5% significance level is to be used for the test (Use of Calculator function is advised).


Identify the null hypothesis and alternative hypothesis, test statistic, P -value, conclusion about the null hypothesis, and final conclusion that addresses the original claim, by providing the following details:

a. State the hypotheses 

A. H0 : p = 0.10 & H1: P <0.10;  B: p < 0.10 & H1: P = 0.10;  C. H0: p ≠ 0.10 & H1: P<0.10;   D. p = 0.10 & H1: P >0.10

 b. Find p˄ (p-hat)

A) 0.04     B) 0.14     C) 0.05     D) 0.17  

 c. Find he test statistic Ztest (Use Calculator Appropriate Calculator Program)

A) 1.124     B) – 4.899     C) - 0.821     D) 0.211       E) -3.249


 d. The p-value (Use Calculator Appropriate Calculator Program)

A) 0.120     B) 0.05     C) - 0.821     D) 0.222        E) 5.79E-4 (0.000)


 e. The conclusion: Reject H0 or do not reject H0?

3.4 Q: In testing two population means, a survey found that the mean room rate x̄1 in Sarasota City is $ 100.42 and the mean room rate x̄2 in Naples is $82.61. Assume that the data were obtained from two independent samples of size 50 each and that the sample standard deviations S1 and S2 were $5.62 (Sarasota) and $4.83 (Naples) respectively. Can it be concluded at the 5% level of significance that there is no significant difference between the mean hotel rates (Hint: Function a No-pooled 2-SampTTest could be of good use)? Use the following step: 
(x̄1 = $100.42, S1=$5.62, n1= 50; x̄2 = $82.61, S2=$4.83, n2= 50)

a. State the Hypothesis by selecting the proper combination of H0 and H1 

A.H0: µ1 = µ2 and H1: µ1 ≠µ2; B. H0: µ1 = µ2 and H1: µ1 >µ2; C. H0: µ1 # µ2 and H1: µ1 = µ2; D. H0: µ1> µ2 and H1: µ1 ≠µ2

b. Find the t-Test value

A. 7.452;    B. 4.4200;   C. 7.5550;   D. 16.9946

c. Find the P-Value

A. 1.12E-30 (0.0000);    B. 0.0120;   C. 0.5530;   D. 0.0123

  d. Give your Conclusion on the Test

A. Reject H0                     B. Do not Reject H0

3.5 The recommended dietary allowance (RDA) of vitamin C for women is 75 milligrams per day. A hypothesis test is to be performed to decide whether adult women are, on average, getting less than the RDA of 75 milligrams per day.  A researcher gathers data from a random sample of women in order to carry out the test.  Based on this data, the researcher found a test statistic t=-2.207 and a P_value =  0.0178.

a)   Determine the null and alternative hypotheses.
A) H0: µ = 75 mg     B)   H0: µ < 75 mg	 C)  H0: µ =75 mg         D) H0: µ = 75 mg       E) H0: µ < 75 mg               
     H1: µ ≤ 75 mg            H1: µ = 75 mg          H1: µ > 75 mg             H1: µ < 75 mg           H1: µ > 75 mg
b) Based on the sample results and at 1% significance level (α = 0.01)

A) Reject H0. There is sufficient evidence that adult women do get less than the RDA of 75 mg per day.
B) Reject H0. There is not sufficient evidence that adult women get less than the RDA of 75 mg per day.
C) Fail to reject H0. There is sufficient evidence that adult women do get less than the RDA of 75 mg per day.
        D) Fail to reject H0.There is not sufficient evidence that adult women get less 
         than the RDA of75mg per day.

     c) Choose the best interpretation for the P_value this time at a significance level of α = .03. 

         A) Since the P-value is .0178, the alternate hypothesis has a very small chance of being correct. Therefore,   
             we must fail to reject the null hypothesis, and reject the alternate hypothesis. 

         B) Assuming the null hypothesis is true, the probability of observing a test statistic as extreme or more 
             extreme than -2.207 is 0.0178. Since this event is unusual and could not easily occur by chance, we   
             must  reject the null hypothesis. 

          C) A P-value of .0178 indicates that the test statistic cannot be trusted and must have been calculated 
              incorrectly; therefore we must reject the Null Hypothesis.  
 
          D) Since the P-value is .0178, the probability of arriving at an accurate conclusion with this test is very 
                small; therefore, we should conduct another test to reach a definitive conclusion.

3.6   Two means are being tested for equality i.e., H0: µ1 = µ2 and H1: µ1 ≠µ2. The data for the samples 1 and 2 are given in the table below (Calculator Program 2-SampZint could be helpful here):

	Sample 1
	Sample 2

	[bookmark: _Hlk48557734]x̄1  = 0.38
	x̄2   = 0.37

	σ1 = 0.02
	σ2 = 0.02

	n1 = 10
	n2 = 9



The 99% confidence interval on the difference µ1-µ2  is given below:

-0.0137 < µ1-µ2 < 0.0337

Question: Should H0: µ1 - µ2  be rejected at the 1% level of significance?  Justify your answer


4. Trait 4: Mathematical/Statistical Reasoning 

4.1. Q: The variance of the sampling Distribution of the sample means σx̄2 when n>30 is:

Answer:

A: σ2;             B: σ2/2n;             C: σ/√n;                     D: σ2/n

4.2. Q: In a study on a 95% confidence interval on IQ scores (Data with mean µ =100 and standard deviation σ = 15), the researcher would like to achieve a margin error of 3 IQ score units.  Find the number, n, of IQ scores that should be sampled to achieve that error? 
Answer:

A: 130;       B: 11;        C: 120;                 D: 97


4.3. Q: The central limit theorem assumes the following if n > 30
Answer:
A: The mean of the sample means is equal to the population mean µ.
B: The mean of sample mean is equal to µ/2n
C: Answers A & B


4.4. The graphs: Figure 1 and Figure represent the graphs of linear correlation between two variables X and Y, circle the correct answer in the assumptions A and B below:

A. The Graph Figure 1 signifies that when X increases Y decreases: (True, False)
B. The Graph Figure 2 signifies that when X increases Y increases: (True, False)

[image: Types of correlation]

          Figure 1                                                                         Figure 2


4.5. A researcher wishes to determine the relationship between the number of cows (in thousands) in certain counties in a state and the milk production (in millions of pounds).  The data is summarized in Table 1 below, X represents the number of cows and Y represents the milk produc

 Table 1: Car Speed Vs. Breaking Distance

	# Cows (X)
	70
	3
	194
	12
	46
	65

	Milk Production (Y).
	115
	5
	289
	15
	72
	92







Questions:  Use the TI-83/84 LinRegTTEST Technology function to find:

a. The linear correlation coefficient r

A. r=0.57;      B. r =0.97;      C. r=0.76        D. r=0.999    

b. The term a in the regression equation  Y = a + bX
     
          A.a=.876;      B. a = 12.3;      C. a = -20.0        D. a = 171.2     

c. Term b  in the regression equation  Y = a + bX

A.  b= 2.17;      B. b = 4.16;      C. b = 6.15        D. b = 1.49    

d. Find the P_Value 

           A= P_value = 0.00000;    B. P_Value = 0.0018 ;   C. P_Value = 0.1114   D. P_Value = 0.5300
   
e. At the 5% level can you reject in from the symbolic notation H0 : ρ = 0 and  H1 : ρ ≠ 0? Justify your answer.

A.   Reject H0 at 5% Level of Significance;  B. Do not reject Reject H0 at 5% Level of Significance.

f. Justify your answer.


4.6 Q: If the regression line for Marking cost (x) and gross sale (y) is given by (Use Basic Algebra knowledge): 

y =f(x)= 50.729x + 104.061 (x and y are given in 1000’s of dollar). The value for gross sale for x = 12 is:

Answer:

A: 520.200;    B: 712.809;   C: 611.351     D: 506.977

4.7. Q: With the same information given in question 4.6 above, what is the value of x to for y= 530?

Answer:

A: 10.25;     B: 2.67;     C: 5.47;       D: 8.396

4.8. The heights of the women are normally distributed with a mean of µ=64.4 inches and a standard deviation of σ=6.0 inches. If 36 women are selected at random, find the Mean μx and standard deviation σx of the population of sample means. 

A) 64.4 inches, 2.07 inches 
B) 58.8 inches, 2.65 inches
C) 64.4 inches, 1.00 inches 
D) 64.4 inches, 0.48 inches
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